From the methanolic extract of the fruits of Gleditschia australis Hemsl., a new flavonoid derivative 3′′-Omenthiafoloylisovitexin (1) and a new carbohydrate ester of cinnamic acid 1-O-E-cinnamoyl-[2-O-E-cinnamoyl-α-Lrhamnopyranosyl-(1→6)-β-D-glucopyranoside] (2) have been isolated along with four known compounds, 1-O-E-cinnamoyl-[3-O-E-cinnamoyl-α-L-rhamnopyranosyl-(1→6)-β-D-glucopyranoside], isovitexin, luteolin, and quercetin. Their structures were elucidated on the basis of physical and spectroscopic evidence.
In previous papers, we have reported the isolation and the structural elucidation from the leaves of G. australis of four new carbohydrate esters of cinnamic acids, namely 1-O-E-cinnamoyl- [3- O-E-cinnamoylα-L-rhamnopyranosyl-(1→6)-β-D-glucopyranoside] [3] , geditschiaside A [4] , geditschiaside B and C [5] , along with the known compounds benzyl-α-Larabinopyranosyl-(1→6)-β-D-glucopyranoside [6] , 5-O-caffeoylquinic acid, cinnamic acid [7] , and flavonoids [8] . This paper deals with the isolation from the fruits of this plant and structural determination of two new products named gleditschiaside D (1) Chromatography of the methanolic extracts of the fruits of G. australis resulted in the isolation of compounds 1 and 2. Compound 1 was obtained as yellow amorphous powder. Its IR spectrum suggested the presence of hydroxyl (br, 3428 cm -1 ), carbonyl (1651 cm -1 ), and ether groups (1075 cm -1 (CH 2 , C-8′′′), 12.39 (CH 3 , C-9′′′), and 27.80 (CH 3 , C-10′′′) [10] . The signal at δ 184.03 (C, C-4) identified the presence of a carbonyl group. The signals at δ 75.42 (CH, C-1′′), 72.62 (CH, C-2′′), 79.76 (CH, C-3′′), 71.63 (CH, C-4′′), 79.84 (CH, C-5′′), and 64.79 (CH 2 , C-6′′) were typical of a C-glucopyranosyl moiety [9] . The NMR spectral data of the aglycone of 1 were in excellent agreement with those of isovitexin [9] . All the NMR spectral data of 1 were assigned by comparison with those of isovitexin [9] and the menthiafoloyl moiety of ambiguuside [10] , and further confirmed by the HSQC and HMBC experiments. In the HSQC experiment, the H-1′′ anomeric proton at δ 4.95 had a cross peak with the carbon at δ 75.42, and H-3′′ (δ 3.55) connected with the carbon at δ 79.76. Furthermore, in the HMBC spectrum, H-C long-range correlations between H-1′′ and C-5 (δ 162.09)/C-6 (δ 108.89)/C-7 (δ 164.84), and between H-3′′ (δ 3.55) and C-1′′′ (δ 169.68) were observed confirming that the C-glucopyranosyl moiety linked to C-6 by a C-C linkage and the menthiafoloyl moiety attached to C-3′′ of the glucose. The other HMBC correlations of 1 are shown in Table 1 . From all the above evidence, the structure of 1 was elucidated as 3′′-O-menthiafoloylisovitexin, which was named as gleditschiaside D. [3] showed that almost all the data of these compounds matched, except for the signals of a rhamnose unit, suggesting that the cinnamoyl moiety is linked to C-2′′ of rhamnose. The NMR spectral data of rhamnose of 2 were compared with verbaspinoside [12] and found to match. The doublet of doublet signal at 
Detailed analysis of the 1D, 2D NMR and MS data and comparison of these with literature values allowed the characterization of the other compounds as 1-O-E-cinnamoyl-[3-O-E-cinnamoylα-L-rhamnopyranosyl-(1→6)-β-D-glucopyranoside]
[3], isovitexin [9] , luteolin [11] , and quercetin [11] .
Experimental
General: Optical rotations were determined on a JASCO DIP-1000 KUY polarimeter. All NMR spectra were recorded on a Bruker AM500 FT-NMR spectrometer (500 MHz for 1 H and 125 MHz for 13 C), and chemical shifts (δ) are reported in ppm using tetramethylsilane (TMS) as an internal standard. The HREIMS was obtained on a JEOL JMSHX-100 mass spectrometer. The HRESIMS was obtained on a Q-TOF premier spectrometer equipped with a nanospray source. The ESI-MS was obtained on an AGILENT 1200 SERIES LC-MSD Trap spectrometer. Column chromatography (CC) was performed on either silica gel 230 -400 mesh (0.040 -0.063 mm, Merck) or YMC RP-18 resins (30 -50 μm, Fujisilisa Chemical Ltd.). Thin layer chromatography (TLC) was performed on DC-Alufolien 60 F 254 (Merck 1.05715) or RP 18 F 254s (Merck) plates. Spots were visualized by spraying 10% aqueous H 2 SO 4 and heating for 5 minutes. Acid hydrolysis of 2: Compound 2 (2 mg) was dissolved in 1 N HCl (dioxane−H 2 O, 1 : 1, 1 mL) and heated to 80°C in a water bath for 3 h. The acidic solution was neutralized with silver carbonate and the solvent thoroughly driven off under N 2 gas overnight. After extraction with CHCl 3 , the aqueous layer was concentrated to dryness using N 2 gas. The residue was dissolved in 0.1 mL dry pyridine, followed by addition of L-cysteine methyl ester hydrochloride in pyridine (0.06 M, 0.1 mL). The reaction mixture was heated at 60°C for 2 h. Trimethylsilylimidazole solution (0.1 mL) was then added, followed by heating at 60°C for 1.5 h. The dried product was partitioned with n-hexane and water (0.1 mL each), and the organic layer was analyzed by gas chromatography (GC): column SPB-1 (0.25 mm × 30 m), detector FID, column temp 210°C, injector temp 270°C, detector temp 300°C, carrier gas He (30 mL/min). Under these conditions, standard sugars gave peaks at t R (min) 8.55 and 5.31 for D-glucose and L-rhamnose, respectively. Peaks at t R (min) 8.55 (D-glucose) and 5.31 (L-rhamnose) were observed.
